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Description 

This invention relates to systems for identifying 
objects on a remote basis. More particularly, this 
invention relates to transponders in such systems 
for providing for an identification of goods through 
a greater distance and with more accuracy and 
reliability than in the prior art. 

As commerce becomes increasingly complex, 
increased amounts of goods have had to be han- 
dled. The difficulties of identifying individual items 
of goods have accordingly become aggravated. For 
example, merchant ships now carry large numbers 
of containers holding different types of products. 
When the merchant ship reaches a particular des- 
tination, individual ones of such containers have to 
be unloaded at such destination port. Systems are 
now in use for identifying and segregating such 
individual containers without requiring a personal 
inspection of the containers. Such identification has 
been made by systems which provide such iden- 
tifications at positions displaced from the contain- 
ers. 

Many people have attempted to design useful 
reader-transponder systems. For example, UK pat- 
ent application GB 2 163 324 A describes a tran- 
sponder for vehicle identification which includes a 
coil antenna, a rectifier circuit, storage capacitors 
and a binary decoding system which drives an FET 
and a resonant transmitter circuit. US Patent No. 4 
546 241 describes a portable card and reader 
where the card includes an antenna, a rectifier 
circuit, energy storage system and a binary coding 
system which controls a transistor to shunt current 
cyclically to drive an LC circuit including the pri- 
mary receiving antenna coil. European Patent Ap- 
plication A2 0 111 753 describes a transponder for 
vehicles and other objects which receives energy 
through an antenna coil and shunts a voltage to 
ground in response to a binary control signal. 

US-Patent 4075 632 describes a further tran- 
sponder which is preferably used for biomedical 
monitoring of animals. The circuit therein shunts 
the received antenna voltage to ground in response 
to information provided by a temperature sensitive 
oscillator or a cyclic code generator. 

Each of these circuits and other prior art cir- 
cuits suffer from deficiencies, in particular a rela- 
tively limited signal to noise ratio. 

The known systems, e.g. as known from US- 
Patent 4 075 632, employ a reader which transmits 
interrogating signals to a transponder associated 
with an individual one of the objects such as an 
individual one of the containers on the merchant 
ship. The transponder then transmits pluralities of 
signals to the displaced reader. The pluralities of 
signals are in a sequence of binary 1's and binary 
signals in a code individual to the object. The 



reader decodes the successive pluralities of signals 
in the sequence to identify the object These sys- 
tems now in use have certain difficulties. One dif- 
ficulty results from the limited range of transmis- 

5 sion of the identifying signals from the transponder 
to the reader. Another related difficulty results from 
the interference produced by noise signals. These 
noise signals have often prevented the reader from 
properly detecting the pattern of binary 1*s and 

io binary O's in the sequence individually identifying 
the object 

The invention as described here provides a 
transponder which eliminates or at least minimizes 
the difficulties discussed above. The transponder of 

76 this invention provides an enhanced signal-to-noise 
ratio in comparison to the transponders of the prior 
art. As a result, the range of the effective distance 
of the transponder is considerably expanded rela- 
tive to the transponders of the prior art. 

20 In one embodiment of the invention, a reader 
transmits interrogating rf signals to a transponder 
Including an antenna having a particular imped- 
ance. The signals received by the antenna are 
converted to a direct voltage which is introduced to 

25 a first terminal of a switch such as an emitter of a 
semiconductor device having conductive and non- 
conductive states of operation. 

A second terminal of the switch, such as the 
base of the semiconductor device, receives a volt- 

30 age variable between first and second magnitudes 
in accordance with a pattern of binary 1's and O's 
in a data source such as a read-only memory 
(ROM). This pattern of binary Vs and O's is individ- 
ual to an object identified by the transponder. The 

35 variable voltage on the base of the semiconductor 
device causes the emitter-collector current of the 
semiconductor device to vary between first and 
second amplitudes. When this current has the first 
amplitude, the impedance of the semi-conductor 

40 device and the ROM substantially matches the 
antenna impedance. When this current has the 
second amplitude, the impedance of the semicon- 
ductor device and the ROM is substantially greater 
than the antenna Impedance. 

45 A capacitance may be connected to the collec- 
tor of the semiconductor device and the ROM to 
store energy In accordance with the current flow 
through the semiconductor device. This stored en- 
ergy provides for an energizing of the semiconduc- 

50 tor device and the ROM. A diode may be con- 
nected between the emitter and the collector of the 
semiconductor device to pass a limited amplitude 
of current around the semiconductor device. 
Figure 1 Is a somewhat schematic diagram illus- 

55 trating a system including a reader and a tran- 
sponder for identifying at the reader an individ- 
ual pattern of binary Vs and binary O's identify- 
ing a displaced transponder, e.g. as known from 
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US-Patent 4 075 632; 

Rgure 2 is a somewhat schematic block dia- 
gram of an improved transponder constituting 
one embodiment of this invention; and 
Rgure 3 is a curve somewhat schematically 
illustrating certain of the advantages of the tran- 
sponder of this invention relative to the prior art 
in providing enhanced signal-to-noise ratios in 
the signals produced in the transponder and 
transmitted to the reader to identify the tran- 
sponder. 

In Rgure 1 a reader generally indicated at 10 
generates interrogating rf signals in a generator 12. 
These signals may have a suitable frequency such 
as approximately nine hundred and fifteen 
megahertz (915 MHz). These signals are intro- 
duced to an antenna 14 for transmission to an 
antenna 15 in a transponder generally indicated at 
16. The antenna 15 may be a dipole antenna. The 
transponder 16 then produces pluralities of signal 
cycles in an individual pattern of binary Vs and 
binary O's identifying an object with which the 
transponder is associated. The individual pattern of 
binary Vs and binary O's may be generated in a 
suitable data source such as a read-only memory 
18. This individual pattern of binary Vs and binary 
O's generated in the read-only memory 18 causes 
pluralities of signal cycles to be produced in a 
modulator 22. This general concept is prior art, see 
for example, US-A-4 075 632. 

The modulator 22 produces a first plurality of 
signal cycles for a binary n 1 B and a second plural- 
ity of signal cycles for a binary n 0". 

For example a binary n 0 tt could be produced in 
the modulator 20 by providing a first signal cycle at 
a relatively low frequency such as 20 kHz and then 
providing two additional signal cycles at a relatively 
high frequency, preferably a harmonic of the first 
frequency. This second frequency may be 40 kHz 
when the first frequency is 20 kHz. In a similar 
manner, a binary "1" may be produced in the 
modulator by signal cycles at relatively high fre- 
quency such as 40 kHz and then a single signal 
cycle at the relatively low frequency of 20 kHz. 

The signal cycles produced in the modulator 
22 are introduced to the antenna 15 for transmis- 
sion to the reader 10. The reader 10 receives these 
signal cycles and mixes these signals in a mixer 24 
with the signals from the source 12 of signals at 
the interrogating rf frequency. The mixed signals 
are amplified as at 26 and are demodulated as at 
28 in accordance with the patterns of frequencies 
in each of the pluralities of signal cycles to obtain a 
recovery of the individual pattern of binary Vs and 
binary O's generated at the transponder 16. 

A simplified embodiment of a transponder con- 
stituting this Invention is shown in Rgure 2. The 
transponder, generally indicated at 29, includes a 



dipole antenna 30 constructed to receive signals 
from the reader at a suitable frequency such as 
nine hundred and fifteen megahertz (915 MHz). An 
impedance matching section 31 is connected to 

5 the dipole 30 to match the impedance of the dipole 
to the impedance of the remaining circuitry shown 
in Rgure 2. The construction of the impedance 
matching section 31 is well known in the art. 

The signals from the dipole 30 are introduced 

10 to a voltage-doubling rectifier generally indicated at 
32. The voltage-doubling rectifier includes a pair of 
diodes 34 and 36 and a pair of capacitances 38 
and 40 each having a suitable value such as 100 
picofarads. The cathode of the diode 34 is con- 

75 nected to one leg of the dipole 30. The anode of 
the diode 34 is connected to one terminal of the 
capacitance 38, the other terminal of which has a 
common connection with the other leg of the dipole 
30. The anode of the diode 36 is common with the 

20 cathode of the diode 34 and the cathode of the 
diode 36 has a common connection with one termi- 
nal of the capacitance 40. The other terminal of the 
capacitance 40 is connected to the other terminal 
of the dipole 30. 

25 The anode of the diode 36 is connected to one 
terminal of a suitable switch. This terminal may 
constitute the emitter of a pnp-type of semiconduc- 
tor device such as a transistor 42. The semicon- 
ductor device 42 may constitute a 2N3906. A pair 

30 of resistors 44 and 46 are in series between the 
base of the transistor 42 and the anode of the 
diode 34. The resistors 44 and 46 may respectively 
have values of 47 kilo-ohms and 100 kilo-ohms. 
A capacitance 50 having a suitable value such 

35 as 0.01 microfarads is connected between a data 
source such as a read-only memory 52 and the 
terminal common to the resistances 44 and 46. The 
read-only memory 52 may be constructed in a 
manner conventional in the prior art. Another termi- 

40 nal of the read-only memory has a common con- 
nection with the collector of the transistor 42. A 
capacitance 54 having a suitable value such as 0.2 
microfarads is in parallel with the read-only mem- 
ory 52. An anode of a diode 56 may be common at 

45 one end with the collector of the semiconductor 
device 42 and at the opposite end with the emitter 
of the semiconductor device. The diode may be a 
type1N914. 

When signals are received by the dipole 30 

so from the reader 10. the signals are introduced to 
the rectifier 32. The positive portions of the re- 
ceived signals cause current to flow through a 
circuit including the diode 36 and the capacitance 
40. The negative portions of the signals cause 

56 current to flow through a circuit including the ca- 
pacitance 38 and the diode 34. As a result, rectified 
voltages are produced in the capacitances 40 and 
38. These rectified voltages are in an additive se- 
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ries relationship so that the rectifier 32 acts to 
produce a voltage which is approximately double 
the amplitude of the signals received by the dipoie 
antenna 30. 

The positive voltage on the cathode of the 
diode 36 is introduced to the emitter of the semi- 
conductor device 42 to bias the semiconductor 
device to a state of conductivity. The semiconduc- 
tor device 42 accordingly becomes conductive 
when the voltage on the base of the semiconductor 
device becomes negative relative to the voltage on 
the emitter of the semiconductor device. The volt- 
age on the base of the semiconductor device 42 is 
controlled by the operation of the data source such 
as the read-only memory 52. 

The read-only memory 52 produces pluralities 
of signal cycle, each plurality indicating in coded 
form the value of a different binary bit. For exam- 
ple, a binary "0" may be represented by a single 
signal cycle at a first frequency such as twenty 
kilohertz (20 kHz) and two subsequent signal cy- 
cles at a second frequency constituting a harmonic 
of the first frequency. Preferably, the second fre- 
quency is forty kilohertz (40 KHz) when the first 
frequency is twenty kilohertz (20 kHz). Similarly, a 
binary "1 " may be represented by two signal cy- 
cles at the second frequency (e.g. 40 kHz) and 
then a single signal cycle at the first frequency 
(e.g, 20 kHz). The read-only memory 52 is pro- 
grammed to provide a sequence of binary 1's and 
binary 0's in a code individual to an object with 
which the transponder 29 is associated. 

The read-only memory 52 produces signals at 
first and second amplitudes in accordance with the 
frequencies of the pluralities of signal cycles cod- 
ing for the successive binary bits in the code 
generated by the read-only memory. When the 
signals from the read-only memory 52 have a low 
amplitude, the semiconductor device 42 becomes 
fully conductive so that a relatively large current 
flows through a circuit including the dipoie 30, the 
impedance matching section 31, the diode 36, the 
emitter and collector of the semiconductor device 
42, the capacitance 54 and the capacitance 38. 
This current is sufficiently large to produce a rela- 
tively low voltage drop across the semiconductor 
42. For example, this voltage drop may be in the 
order of 0.1 volts. 

When the voltage introduced to the base of the 
semiconductor device 42 from the read-only mem- 
ory 52 is relatively high, the semiconductor device 
42 is driven toward a state of non-conductivity. 
However, the semiconductor 42 device remains 
slightly conductive to provide a "leak-through" cur- 
rent through the semiconductor device. This 
causes a relatively high impedance to be produced 
across the semi-conductor device 42. The "leak- 
through" current through the semiconductor device 



42 contributes to the production of a supply voltage 
across the capacitance 54. 

When the semiconductor device 42 is in the 
fully conductive state, its impedance is relatively 

5 low. This causes the circuit including the semicon- 
ductor device 42 and the read-only memory 52 to 
provide an impedance approaching that provided 
by the dipoie antenna 30 and the impedance 
matching section 31. This facilitates the production 

10 of currents of relatively high amplitude through this 
circuit. However, when the semiconductor device 
42 is only slightly conductive, its impedance is 
large. As will be appreciated, the resultant imped- 
ance of the semiconductor device 42 and the read- 

15 only memory 52 is considerably greater than that 
provided by the dipoie antenna 30 and the imped- 
ance matching section 31. 

Figure 3 illustrates the relationship between the 
"back scatter" signal and the frequency of the 

20 signals being generated by the system shown in 
Figure 2. The "back scatter" signals are equivalent 
to the amplitudes of the signals introduced to the 
dipoie antenna 30. In Figure 3, a poet 60 illustrates 
the amplitude of the signals introduced to the an- 

25 tenna when the semiconductor 42 is highly conduc- 
tive. The amplitude of the signals introduced to the 
dipoie is illustrated in Rgure 3 at 62 when the 
semiconductor 42 is only slightly conductive. As 
will be seen, there is a considerable difference 

30 between the amplitudes 60 and 62. This is in 
contrast to the operation of the circuitry of the prior 
art since the circuitry of the prior art provides a 
short circuit in a first state of operation and pro- 
vides the amplitude 60 in a second state of opera- 

35 tion. The amplitude of the signal with the circuitry 
of the prior art In a short circuit condition is illus- 
trated at 64. As will be seen, there is a relatively 
small difference between the amplitudes 60 and 
64, particularly in comparison to the difference in 

40 the amplitudes 60 and 62. 

Because of the considerable difference be- 
tween the amplitudes 60 and 62, the strength of 
the signals transmitted by the dipoie 30 to the 
reader 10 is considerably enhanced in relation to 

45 any noise received by the reader. As a result, the 
reader 10 is able to detect the signals from the 
transponder 29 through a greater distance than in 
the prior art. The reader 10 is also able to detect 
the signals from the transponder 29 with a greater 

so reliability than in the prior art. This causes the 
reader 10 to identify the transponder 29 and its 
associated object through an increased distance 
and an enhanced reliability relative to the capabil- 
ities of the transponders of the prior art. 

55 The ability of the reader 10 to detect the object 
is also enhanced because of other advantages pro- 
vided by the transponder shown In Rgure 2. For 
example, approximately one tenth volt (0.1V) is 
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produced across the semiconductor device 42 
when the semiconductor device is highly conduc- 
tive. This is in contrast to the prior art which 
produces voltage drops as high as three tenths of a 
volt (0. 3V). This difference is quite considerable in 
comparison to the voltage produced across the 
capacitance 54. This voltage may be in the order of 
one and eight tenths volts (1.8V). As a result, the 
voltage used to generate the transponder signals in 
the transponder shown in Figure 2 and described 
above is significantly greater than the voltage used 
to generate such signal in the prior art. 

The capacitance 54 has considerably higher 
values than the capacitances 38 and 40. The ca- 
pacitance 54 accordingly serves as the primary 
source of energy for the read-only memory 52 and 
the semiconductor device 42. The capacitances 38 
and 40 provide energy for the emitter-base current 
in the semiconductor device 42. The capacitance 
50 serves as a coupling capacitance between the 
read-only memory 52 and the base of the semicon- 
ductor device 42. The resistance 44 limits the 
current between the emitter and the base of the 
semiconductor device 42. The resistance 46 pro- 
vides an impedance between the coupling capaci* 
tance 50 and a reference potential such as ground. 

Claims 

1. A transponder (29) to be associated with an 
object, the transponder being designed for re- 
sponding to signals from a transmitter/reader 
(10) to Identify the object the transponder in- 
cluding: 

antenna means (30,31) to receive Interrogating 
signals from the transmitter/reader (10), the 
antenna means (30,31) having a particular an- 
tenna impedance, 

a data source (52) to provide a sequence of 
binary indications individually identifying the 
object. 

switching means (42,44,46,50) having first and 
second states of operation and having a low 
impedance in the first state of operation and a 
high impedance in the second state of opera- 
tion, the switching means Including a semi 
conductor (42) for varying the antenna imped- 
ance, the semiconductor (42) having a first, a 
second and a third electrode, 

energy storing means (54) to receive energy 
from the electromagnetic field provided by the 
transmitter/reader (10), 

the first and third electrodes of the semicon- 



ductor being connected in series between the 
antenna means (30,31) and the energy storing 
means (54), and said data source (52) being 
connected in parallel to said energy storing 
e means, 

load means Including the data source (52) and 
the switching means (42) for defining a load 
having an impedance in the first state of opera- 
io tion corresponding to the impedance of the 
antenna means (30,31) and having an imped- 
ance in the second state of operation consider- 
ably higher than the impedance of the antenna 
means (30,31), 

16 

binary response means (52) connected to se- 
lectively operate on the second electrode of 
the semiconductor (42) of the switching means 
in the first and the second state of operation in 

20 response to and in accordance with the se- 
quence of binary indications in the data source 
(52) to introduce the sequence of binary in- 
dications to the second electrode of the semi- 
conductor to obtain the operation of the switch- 

25 ing means in the first and second states of 
operation in accordance with the sequence of 
binary indications individually identifying the 
object, 

30 rectifier means (32) connected between the 
antenna means (30) and the switching means 
to load the energy storing means (54), 

CHARACTERIZED IN THAT 

36 

the rectifier means (32) includes a voltage dou- 
bling rectifier with two diodes (34,36) connect- 
ed in series from anode to cathode and two 
capacitors (38,40) connected In series, the two 
40 diodes connected in parallel to the two capaci- 
tors, 

the first electrode of the semiconductor (42) is 
connected to a point between one (36) of the 
diodes (34,36) and its adjacent capacitor (40), 
4$ the point between the other diode (34) and its 
adjacent capacitor (38) is connected to ground 
and the antenna means (30,31) is connected to 
a point between the two diodes (34,36) and to 
a point between the two capacitors (38.40). 

50 

2. Transponder according to Claim 1. 

CHARACTERIZED IN THAT 

55 current limiting means (56) are connected 
across the first and third electrode of the semi- 
conductor (42) of the switching means to pass 
a limited flow of current around the semicon- 
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ductor (42) of the switching means in the sec- 
ond state of operation of the switching means. 

3. Transponder according to claim 1 or 2. 

5 

CHARACTERIZED IN THAT 

said data source (52) being a read-only mem- 
ory. 

10 

4. Transponder according to at least one of the 
preceding claims 

CHARACTERIZED IN THAT 

15 

the antenna means includes a dipol antenna 
(30) and an impedance matching section (31). 

Revendlcations 

20 

1. RSpondeur (29) pouvant §tre associS k un 
projet, le rSpondeur Stant concu de fagon k 
rSpondre k des signaux provenant d'un 
transmetteur/lecteur (10) pour identifier Pobjet 
du rSpondeur comprenant : 25 

des moyens d'antenne (30 , 31) pour rece- 
voir des signaux ^interrogation provenant du 
transmetteur/lecteur (10), les moyens d'anten- 
ne (30, 31) ayant une impedance d'antenne 
particulars, 30 

une source de donnSes (52) pour foumir 
une sequence Vindications binaires identifiant 
individuellement I'objet 

des moyens de commutation (42, 44, 46, 
50) ayant des premier et second Stats de 35 
fonctionnement et ayant une faible impedance 
dans le premier Stat de fonctionnement et une 
haute impedance dans le second Stat de fonc- 
tionnement, les moyens de commutation com- 
prenant un semi-conducteur (42) pour varier 40 
I'impSdance d'antenne, le semi-conducteur 
(42) ayant une premi&re, une deuxi&me et une 
troisi&me electrode; 

des moyens de stockage de I'Snergie (54) 
pour recevoir I'Snergie & partir du champ Slec- 45 
tromagnStique fourni par le 
transmetteur/lecteur (10), 

la premiere et la troisi&me Electrodes du 
semi-conducteur Stant connectSes en sSrie en- 
tire les moyens d'antenne (30, 31) et les 50 
moyens de stockage de I'Snergie (54), et ladite 
source de donnSes (52) Stant connectSe en 
parall&le auxdits moyens de stockage de 
I'Snergie, 

des moyens de chargement comprenant la 55 
source de donnSes (52) et les moyens de 
commutation (42) pour dSfinir une charge 
ayant une impSdance dans le premier Stat de 



fonctionnement correspondant k I'impSdance 
des moyens d'antenne (30, 31) et ayant une 
impSdance dans le second Stat de fonctionne- 
ment considSrablement supSrieure k I'impS- 
dance des moyens d'antenne .(30, 31), 

des moyens de rSponse binaire (52) 
connectSs de fagon k fonctionner de maniere 
sSlective sur la deuxi&me electrode du semi- 
conducteur (42) des moyens de commutation 
dans le premier et dans le second Stat de 
fonctionnement en rSponse et conformSment k 
la sSquence des indications binaires dans la 
source de donnSes (52) pour Introduce la sS- 
quence des indications binaires dans la 
deuxi&me Siectrode du semi-conducteur pour 
obtenir le fonctionnement des moyens de 
commutation dans les premier et second Stats 
de fonctionnement conformSment k la sequen- 
ce des indications binaires identifiant indivi- 
duellement Tobjet, 

des moyens de redressement (32) connec- 
tSs entre les moyens d'antenne (30) et les 
moyens de commutation pour charger les 
moyens de stockage de I'Snergie (54), 

CARACTERISE EN CE QUE 

les moyens de redressement (32) com- 
prennent un redresseur-doubleur de tension 
avec deux diodes (34. 36) connectSs en sSrie 
de I'anode k la cathode et deux condensateurs 
(38, 40) connectSs en sSrie, les deux diodes 
connectSes en parall&le aux deux condensa- 
teurs, 

la premi&re Siectrode du semi-conducteur 
(42) est connectSe k un point entre I'une (36) 
des diodes (34, 36) et son condensateur adja- 
cent (40), le point entre I'autre diode (34) et 
son condensateur adjacent (38) est mis k la 
masse et les moyens d'antenne (30, 31 ) sont 
connectSs k un point entre les deux diodes 
(34, 36) et a un point entre les deux condensa- 
teurs (38, 40). 

Z RSpondeur selon la Revendication 1, 
CARACTERISE EN CE QUE 

les moyens limiteurs de courant (56) sont 
connectSs k travers la premi&re et la deuxi&me 
Slectrodes du semiconducteur (42) des 
moyens de commutation pour faire passer un 
flux limits de courant autour du semiconduc- 
teur (42) des moyens de commutation dans le 
second Stat de fonctionnement des moyens de 
commutation. 

a RSpondeur selon la revendication 1 ou 2. 
CARACTERISE EN CE QUE 
ladite source de donnSes (52) est une mS- 
moire morte. 
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4. Rgpondeur selon au moins une des revendica- 
tions pr6c$dentes 

CARACTERISE EN CE QUE 

les moyens d'antenne comprennent une 
antenne de dipdle (30) et une section d'adap- 
tation des impedances (31). 

Patentansprtlche 

1. Transponder (29) zum Gebrauch an einem Ob- 
jekt, welcher zum Antworten auf Signale von 
einem Ubertrager/Leser (10) ausgelegt ist, urn 
damit das Objekt zu identifizieren, mft: 

einer Antenneneinrichtung (30, 31) zum Emp- 
fangen eines Anforderungssignals von dem 
Ubertrager/Leser (10), wobei die Antennenein- 
richtung (30, 31) elne bestimmte Antennenlm- 
pedanz aufweist, 

einer Datenquelte (52) zum Bereitstelien einer 
Abfolge von binSren Signalen, wetche das Ob- 
jekt individuell kennzeichnen, 

einer Umschalteinrichtung (42, 44, 46, 50) mit 
einem ersten und zweiten Betriebszustand, wo- 
bei sie in dem ersten Betriebszustand eine 
geringe Impedanz und in dem zweiten Be- 
triebszustand eine hohe impedanz aufweist, 
wobei die Umschalteinrichtung elnen Halbieiter 
zum Variieren der Antennenimpedanz enthSIt, 
der eine erste, zweite und dritte Elektrode auf- 
weist, 



richtung in dem ersten und dem zweiten Be- 
triebszustand betreiben kann in Antwort auf 
und in Ubereinstimmung mit einer Folge von 
binSren Signalen in der Datenqueile (52) urn 

5 die Folge der binSren Signaie der zweiten 

Eiektrode des Halbieiters zuzufUhren, urn den 
Betrieb der Schaiteinrichtung in dem ersten 
und zweiten Betriebszustand entsprechend der 
Folge der binaren Signale, die das Objekt indi- 

io viduell kennzeichnen, zu erhalten, 

einer Gleichrichtereinrichtung (32), die zwi- 
. schen der Antenneneinrichtung (30) und der 
Schaiteinrichtung verbunden 1st, urn die Ener- 
16 giespeichereinrichtung (54) aufzuladen, 

dadurch gekennzeichnet, 

die Gleichrichtereinrichtung (32) einen Doppel- 
20 gleichrichter mit zwei Dloden (34, 36), die in 
Serie mit der Anode zur Kathode verbunden 
sind, und zwei seriell verschaltete Kapazitaten 
(38, 40), wobei die zwei Dioden parallel zu den 
zwei Kapazitaten verschaitet sind, die erste 
25 Elektrode des Halbieiters (42) mit einem Punkt 
zwischen einer (36) der Dioden (34,36) und 
ihrer benachbarten Kapazitdt (40) verbunden 
ist, der Punkt zwischen der anderen Diode (34) 
und ihrer benachbarten Kapazitat (38) mit Erde 
30 verbunden ist und die Antenneneinrichtung 
(30,31) mit einem Punkt zwischen den zwei 
Dioden (34, 36), und mit einem Punkt zwischen 
den zwei Kapazitaten (38,40) verbunden Ist. 



einer Energiespeichereinrichtung (54) zum 35 
Empfangen von Energle aus dem elektroma- 
gnetischen Feld, welches von dem 
Ubertrager/Leser (10) abgegeben wird, wobei 
die erste und dritte Elektrode des Halbieiters in 
Serie zwischen der Antenneneinrichtung (30, aq 
31) und der Energiespeichereinrichtung (54) 
verschaitet ist und die Datenqueile (52) parallel 
mit der Energiespeichereinrichtung verbunden 
ist. 

45 

einer Lasteinrichtung, die die Datenqueile (52) 
und die Umschalteinrichtung (42) umfaflt zum 
Definieren einer Last, die im ersten Bet riebs- 
zustand eine Impedanz entsprechend der im- 
pedanz der Antenneneinrichtung (30, 31) hat so 
und in dem zweiten Betriebszustand eine Im- 
pedanz aufweist, die betrSchtlich ho her ist als 
die Impedanz der Antenneneinrichtung (30, 
31). 

55 

einer binMren Antworteinrichtung (52), die so 
verbunden ist, dafl sie selektiv Uber die zweite 
Elektrode des Halbieiters (42) die Umschaltein- 



2. Transponder nach Anspruch 1, dadurch ge- 
kennzeichnet, dafl eine Strombegrenzungs- 
einrichtung (56) zwischen der ersten und drit- 
ten Elektrode des Halbieiters (42) der Um- 
schalteinrichtung verbunden ist, urn einen be- 
grenzten Stromflufl urn den Halbieiter (42) der 
Umschalteinrichtung wShrend des zweiten Be- 
triebszustands der Umschalteinrichtung vorbei- 
zuleften. 

3. Transponder nach Anspruch 1 oder 2, da- 
durch gekennzeichnet, dafl die Datenqueile 
(52) ein ROM ist. 

4. Transponder nach mindestens einem der vor- 
hergehenden AnsprUche, dadurch gekenn- 
zeichnet, dafl die Antenneneinrichtung eine 
Dipolantenne (30) und eine Impedanzanpaflstu- 
fe (31) aufweist. 



7 



EP 0 254 954 B1 




8 



